Primroses (Primula spp.) are widely distributed in the Northern Hemisphere and consist of more than 400 species. Flavonoid studies of the genus were started in the 1920s, but these reports were of only a few species and little information was published, especially of the glycosides [1, 2] . So, we focused on the popular Japanese primrose, P. sieboldii E. Morren. In this survey, three flavonoids were isolated and identified from the leaves and flowers of P. sieboldii.
Flavonoid 1 liberated quercetin, glucose and xylose by acid hydrolysis. An UV spectral survey, according to Mabry et al. [3] , showed that the 3-position of quercetin is glycosylated. In the LC-MS, the molecular ion peak appeared at m/z 757 [M-H] -, showing that 2 mol glucose and 1 mol xylose are attached to quercetin. In the NMR spectra, the proton and carbon signals were assigned by 1 H-1 H COSY, NOESY, HSQC and HMBC. In the 1 H NMR spectrum, five aromatic protons for H-2' at δ 8.50 (brs), H-6' at δ 8.23 (brd, J = 8.4 Hz), H-5' at δ 7.38 (d, J = 8.5 Hz), H-8 at δ 6.75 (s) and H-6 at δ 6.74 (s), two glucosyl anomeric protons at δ 6.23 (d, J = 6.5 Hz) and δ 4.89 (d, J = 7.1 Hz) and a xylosyl anomeric proton at δ 5.09 (brd, J = 5.1 Hz) appeared. Since the coupling constants of three anomeric protons are comparatively large, their sugars are in the β-pyranose form. The attachment of a glucose to the 3-position of quercetin was shown by HMBC correlation between the glucosyl anomeric proton signal at δ 6.23 and the C-3 carbon signal of quercetin at δ 135.4. Also, the attachment of another glucose to 6''-of 3-O-glucose was determined by HMBC correlation between the glucosyl anomeric proton at This glycoside is reported in nature for the first time. A similar quercetin 3-O-glycoside has been isolated from the leaves of Triantha japonica (Liliaceae) [3] . However, it was identified as a branched glycoside, quercetin 3-O-xylosyl-(1→2)-[glucosyl-(1→6)-glucoside], and not a linear glycoside.
The UV spectral properties of 2 showed that it was a typical kaempferol 3-O-glycoside [4] . In the LC-MS, a molecular ion peak appeared at m/z 771 [M-H] -. Thus, it was shown that 2 consists of kaempferol and 3 mol of hexose. Kaempferol and glucose were obtained as hydrolyzates of 2. In the 1 H NMR spectrum, six aromatic protons and three anomeric protons appeared (Table 1 ). Proton and carbon signals were assigned by 1 H-1 H COSY, NOESY, HSQC and HMBC. The glucosyl anomeric protons at δ 6.16, 4.92 and 5.10 were correlated with the C-3 carbon signal at δ 135.6, the C-6 signal of 3-O-glucose at δ 69.4, and the C-2 signal of 6''-O-glucose at δ 84.3 by HMBC, respectively. From the results described above, 2 was identified as kaempferol
. This flavonoid has been found earlier in some plant species [5] . (Figure 1 ). This glycoside was also found in nature for the first time.
In this paper, we report three flavonols from P. sieboldii leaves. Their flavonols were quercetin and kaempferol 3-O-triglycosides. A few quercetin and kaempferol 3-O-triglycosides have been isolated from the genus Primula in previous studies [6] [7] [8] . Especially, kaempferol 3-O-glucosyl-(1→2)-glucosyl-(1→6)-glucoside has been found in, for example, P. maximowiczii, P. halleri and P. vulgaris [2, 9, 10] . However, xylosylglucosylated flavonols, such as 1 and 3, have a rare occurrence in the genus [2] . The flavonols were also isolated from the flowers of the species and its cultivars, together with two anthocyanins, malvidin 3,5-di-O-glucoside and a minor petunidin dihexoside, which were characterized by UV, LC-MS, acid hydrolysis, and HPLC comparisons with authentic samples. Flower colors of P. sieboldii are due to their pigments. 
Plant materials:
Wild Primula sieboldii was cultivated at the University of Tsukuba, Japan. Fresh leaves and petals were collected in April 2010.
Extraction and separation:
Fresh leaves (56.2 g) and petals (26.9 g) of P. sieboldii were extracted overnight with either MeOH (leaves) or MeOH-HCOOH (92:8) (petals). After concentration, the extracts were separated by PPC using BAW, 15% HOAc, and
